ABSTRACT: Two species of edible honeysuckle were studied in the trial established in the autumn 1994. The spacing used was 2.0 × 1.5 m and the experiment included irrigated as well as non-irrigated variants. The aim of this study was to provide a summary of nutritional values of Lonicera kamtschatica and Lonicera edulis berries under the Nitra conditions during the period [2001][2002][2003]. The berries were examined for the content of dry mater, sugar, organic acids, ascorbic acid, mineral substances -K, Ca, P, Mg, Na and anthocyanins from pomace and juice. The results of our experiments refer to the exceptionally high content of ascorbic acid ranging from 28.56 up to 86.96 mg/100 g, potassium 10,175 to 14,764 mg/kg and anthocyanins from pomace 6.245-17.36 g/kg. The values of ascorbic acid varied and they were statistically significantly depending on the year; similarly, only year can be taken into account as a statistically significant factor for forming content of sugar, magnesium and sodium. The content of dry mater, organic acids, potassium, calcium and anthocyanins in juice was influenced not only by year but also by species. The interaction species -year as a source of statistically significant differences is evident in the case of phosphorus and organic acids. A significant influence of irrigation on all evaluated nutrients was not confirmed. covered with black polyethylene mulch. In order to examine the influence of drip -irrigation on the nutritional value of fruit the experiment comprised 2 variants, irrigated and non-irrigated, placed in 2 blocks.
Edible honeysuckle is a unique member of Loniceraceae family. Although Loniceras are well-known as ornamental shrubs planted for their sweet-scented flowers, several species labeled as "edible" or "blue" honeysuckle have sweet, edible fruits (Baranec et al. 1998; Cagáňová 1994) . Different authors recognized 1 to 17 species of edible honeysuckle. The opinions of authors vary at this point (Plekhanova, Streltsyna 1998 ). Despite of the wide variety of edible honeysuckle, tasty sweet berries with delicious aroma are characteristic only for some of them; out of these tasty varieties similar to blueberry, Burmistrov (1985) and Petrova (1987) recommend Lonicera kamtschatica and Lonicera edulis. These plants originate in the Asiatic part of Russia, on the Pacific coast, on the Kamtschatka peninsula and in the eastern Siberia (Plekhanova 1998) . Edible honeysuckle has a lot of positive features -early ripening (2 weeks earlier than strawberry), exceptional hardiness, no specific demands for soil and climatic conditions (it only requires a lot of moisture), or a low susceptibility to pests and diseases (Plekhanova 1990 (Plekhanova , 1996 . Edible honeysuckle contains a wide range of valuable biologically active substances -especially ascorbic acid and polyphenolic compounds (anthocyanins, rutin, quercetin and isoquercetin). Due to their high content of anthocyanins berries can be utilized for coloring jams and similar food products (Máriassyová et al. 1999) .
MATERIAL AND METHODS
An experimental area for the edible honeysuckle planting was established in the autumn 1994 in Nitra. Two species -Lonicera kamtschatica (Sevast.) Pojark., cultivar Gerda 25 and Lonicera edulis Turcz. ex Freyn, were planted at spacing 2.0 × 1.5 m using 2-year-old seedlings. The experimental area was
The study of irrigation influence on nutritional value of Lonicera kamtschatica -cultivar Gerda 25 and Lonicera edulis berries under the Nitra conditions during [2001] [2002] [2003] covered with black polyethylene mulch. In order to examine the influence of drip -irrigation on the nutritional value of fruit the experiment comprised 2 variants, irrigated and non-irrigated, placed in 2 blocks.
The soil and climatic conditions of the site were as follows: open level, 130 m above sea level, corn processing area, clay-loam -drift, pH 6.4, mould content 3.5%, precrop black fallow, average rainfall 564 mm per year, average temperature during vegetation period 16.3°C. The actual values of average rainfall and temperature in March-June 2001 -2003 are given in Tables 1 and 2. 12 shrubs were planted for each variant. The research of the chemical composition of Lonicera berries was carried out at the Plant Research Institute in Malanta in [2001] [2002] [2003] . The samples of edible honeysuckle were analyzed for the content of dry mater, sugar, organic acids, ascorbic acid and mineral matters -potassium (K), calcium (Ca), phosphorus (P), sodium (Na), magnesium (Mg) and for the content of anthocyanins from pomace and juice.
In order to determine the content of dry matter, berries were dehumidified until constant weight was reached; organic acids were determined by the NaOH titration according to Príbela (1967) and were calculated on citric acid; the percentage of sugar content was determined by the method of SOMOGYI; the amount of ascorbic acid was obtained by polarography; mineral matters were identified in ash and the content of mineral substances was determined by atomic spectroscopy (AAS) after drying and burning berries in the drying kiln; the content of anthocyanins was determined by the method of Füleki and Francis (1968) . Statistical analyses were conducted using the Statistical Analysis program (SAS)-computer program SAS/STAT. The experimental data were analyzed by the twofactor analysis of variance.
RESULTS
The results of our experiments and their statistical evaluation are given in Tables 3 and 4 .
Dry matter
The mean value of dry matter reached 17.39% with standard deviation 0.59. We found statistically siginificant differences between species and years (α = 0.01); however, only little differences were found between irrigated and non-irrigated variants, irrigation thus cannot be considered as a statistically significant factor forming dry matter content. In the case of irrigation applied in 2002, dry mater content increased by 10.5% (Lonicera kamtschatica) and Differences between irrigated and non-irrigated variants were not so dramatic and thus the influence of the irrigation is questionable; sugar content had an increasing tendency due to irrigation only in 2001 and 2002, in 2003 the irrigation had a negative effect on sugar content.
Organic acids
Organic acids reached the mean value 4.04% with standard deviation 0.17. During 2001-2003 organic acid content had an increasing tendency, which positively corresponded with dry matter and sugar content. Regardless of irrigation Lonicera edulis had a higher content of organic acids (4.3%) on average in comparison with Lonicera kamtschatica (3.78%). In the case of organic acids we can find statistically significant differences between species (α = 0.01), year (α = 0.05), and interaction year and species (α = 0.01). On the whole, organic acids content varied from 3.52% ( 
Ascorbic acid
The mean value of ascorbic acid was 55.716 mg per 100 g with standard deviation 5.7. The highest value of ascorbic acid (86.95 mg/100 g) was The variability of ascorbic acid content was statistically significantly influenced by year at the significance level α = 0.01. In terms of two species and two variants of the treatment the highest values of ascorbic acid contents were noticed in 2001 (with the mean value 76.63 mg/100 g), which might be caused by increased average annual rainfall that year -especially in March. On the contrary the lowest content of ascorbic acid in 2003 (with mean value 33.025 mg/100 g) can result from a long rainless period during flowering stage (Table 1) . The results of analysis of variance expressed that there were no significant differences between Lonicera kamtschatica and Lonicera edulis. Despite the fact that irrigation had a positive effect on the content of ascorbic acid it was not marked as statistically significant. The most considerable influence of irrigation was noticed in 2001 (among irrigated variants values of ascorbic acid increased by 27.3% in the case of Lonicera kamtschatica, and by 16.35% in Lonicera edulis).
Mineral substances
Mineral substances also play an important role in nutritional value of berries. When the amount of mineral substances was taken into account, potassium (K) predominated, followed by phosphorus (P), calcium (Ca) and magnesium (Mg); on the contrary, the lowest content was that of sodium (Na).
The potassium content ranged from 10,175 mg/kg (irrigated variant of Lonicera edulis in 2001) to 14,764 mg/kg (non-irrigated variant of Lonicera kamtschatica in 2002). Species and year were identified as statistically significant factors for the potassium content; on the other hand it was not significantly influenced by different modes of irrigation.
A significant position among the evaluated mineral matters was occupied by phosphorus (P). The mean value of phosphorus was 2,251.67 mg/kg with standard deviation 8.609. As regards the variants, the highest value (2,775 mg/kg) was observed in the case of irrigated variant of Lonicera kamtschatica in 2002; on the contrary, the lowest value (1,675 mg/kg) was recorded in the case of irrigated variant of Lonicera edulis in 2002. The values of phosphorus content significantly differed according to the interaction of year and species at the significance level (α = 0.01).
Calcium and magnesium are present in a lesser amount. As for Ca, the highest content (1,675 mg/kg) was recorded in non-irrigated variant of Lonicera edulis in 2001, whereas the lowest (426 mg/kg) in irrigated variant of Lonicera edulis in 2003. Comparison of Ca contents indicated statistically significant differences caused by year (α = 0.01) and species (α = 0.05). The calcium content had a decreasing tendency. Regardless the influence of irrigation, the mean values of all evaluated variants of Lonicera edulis show a higher content of Ca (1,186.5 mg/kg) in comparison with Lonicera kamtschatica (968.8 mg per kg).
As for magnesium, the lowest values of all evaluated variants were noticed in 2003 (the mean of all observed variants was recorded as a 38.6% decrease). The highest value of magnesium was recorded in non-irrigated variant of Lonicera edulis (952 mg/kg), the lowest (469 mg/kg) in non-irrigated variant of Lonicera kamtschatica in 2003. As a result of statistical evaluation we observed significant differences 
Anthocyanins in juice ++ ++ --+ Significant differences at the significance level α = 0.05 ++ Significant differences at the significance level α = 0.01 between years (α = 0.01). A little higher values of magnesium were recorded in Lonicera edulis but differences cannot be considered as statistically significant. The least significant representative of mineral matters was sodium, amount of which reached on average 81.67 mg/kg with standard deviation 10.5. The greatest increase in sodium values was observed in 2001; the highest value was noticed in the case of irrigated variant of Lonicera edulis (140 mg/kg). On the contrary, the lowest value of sodium 37 mg/kg was evident for the irrigated variant of Lonicera kamtschatica in 2003. As a result of the statistical evaluation we can claim statistically significant differences only in the case of year at the significance level α = 0.01. It was also confirmed in our experiment that sodium and potassium are antagonistic.
Anthocyanins
Anthocyanins reached a higher concentration in pomace (12.28 g/kg) than in juice (4.34 g/l) during [2001] [2002] [2003] . The anthocyanins content was higher in Lonicera edulis (in pomace 9.25-17.7 g/kg, in juice 1.71-9.68 g/l) in comparison with Lonicera kamtschatica (in pomace 8.72-15.99 g/kg, in juice 0.61-6.32 g/l). We observed statistically significant differences between years (α = 0.01) and species (α = 0.01) only in the case of juice extract.
The results of our experiments showed that from the variants examined for the pigment production the most suitable variant was non-irrigated Lonicera edulis.
DISCUSSION
The results obtained in our study are generally in agreement with previous findings in Russia (Petrova 1987; Plekhanova 1998) .
As for the mean values of all evaluated variants in 2001 -2003 , compared with Petrova (1987 , we can claim a higher accumulation of dry mater (14.42-20.27%), organic acids (3.52-5.25%), ascorbic acid (28.56-86.95 mg/100 g), anthocyanins in pomace (6.25-17.7 g/kg) and a comparable content of sugars (4.3-12.8%). These differences could be explained mainly by the introduction of into new climatic conditions, very different from the original conditions in the Kamtschatka peninsula and eastern Siberia. Edible honeysuckle can be planted on every soil type; it only requires humid conditions (Kolbasina et al. 1984) . Considering this fact, Nitra is an atypical locality for the edible honeysuckle planting because of rainfall deficiency. Another reason causing the differences in mean values might be the selection of evaluated cultivars of Lonicera kamtschatica and Lonicera edulis. While the results of Petrova's (1987) experiments include a wide range of Lonicera kamtschatica and Lonicera edulis cultivars coming from all parts of Russia, our experiments evaluated only cultivar Gerda 25 of Lonicera kamtschatica and 2-year-old seedlings of Lonicera edulis from the experimental area in Nitra.
As regards dry mater content we recorded statistically significant differences between species and years, which is in agreement with the experimental results of Plekhanova (1990) and Petrova (1987) . A greater discrepancy between the results of Petrova (1987) and the results of our experiments was in sugar content. We found only subtle differences between Lonicera kamtschatica and Lonicera edulis values that cannot be considered as statistically significant. Organic acids and ascorbic acid content in our experiments is higher in colder and wetter weather (Tables 1 and 2 ); a positive relationship between climatic condition and the content of organic acids and ascorbic acid is also evident in the studies carried out with edible honeysuckle in Russia (Plekhanova, Streltsyna 1998; Plekhanova 1990) . As it is shown in Table 1 , rainfall was regular except for extremes in March 2001 (a very humid month) and 2003 (an extremely dry month). Therefore we can assume that the natural soil moisture is sufficient and irrigation does not play a significant role in formation of nutritional value of fruit. This fact was confirmed for all evaluated nutrients.
The results of the experiment of Plekhanova (1998) , in which Lonicera edulis and Lonicera kamtschatica are hardly distinguishable in terms of dry mater, organic acids, sugars, ascorbic acid and polyphenolic compounds, were confirmed only partially in the case of sugars and ascorbic acid (procedure ANOVA). The content of anthocyanins in our experiments is comparable with the elderberry (cultivar Hasberg) and chokeberry (cultivar Nero) as previously determined by Máriassyová et al. (1999) .
